In the paper, we give a necessary and sufficient condition of matching equivalence of two graphs with the maximum matching root less than or equal to 2.
Introduction
Let G be a finite simple graph with vertex set ( ) V G and edge set 
E G E H ∪
. kG denotes the union of k graphs G.
More than 30 years ago E. J. Farrell in [1] introduced the concept of matching polynomials. Latterly, Godsil and Gutman in [2] gave another definition. Here we use the definition given by Godsil. Form then on, the research on the properties of matching polynomials has largely been done (see [3] - [13] ). But the research on matching-equivalent of graphs is few. In this paper, we give a necessary and sufficient condition of matching equivalence of two graphs with the maximum matching root less than or equal to 2.
Throughout the paper, by ( ) 
Definition 2.1. Let G be a connected graph with a vertex u. The path-tree ( ) , T G u is a tree with the paths in G which start at u as its vertices, and where two such paths are joined by an edge if one is a maximal subpath of the other.
Clearly, if G is a tree, then the path tree ( ) 
, comparing with the maximum root of ( ) ( ) 
By Lemma 2.5 and 2.6, the path-tree respect to an arbitrary vertex u of G is ( ) 1 , T G u ∈ Γ . Then we get that the maximum degree ( ) 3 G ∆ ≤ and the number of 3-degree vertex of G is at most 1 (otherwise, ( ) 1 ,
It is clear that G has only one 3 degree vertex, thus
or G is a tree). Clearly, the path-tree of G respect to the 3 degree vertex u is
Since the path-tree of 3, 2 D and 4,1 D respect to the 3 degree vertex are 2,2,2 T and 1,3,3 T , respectively. By Lemmas 2.5 and 2.6 the sufficiency is clear.
Necessity:
By Lemma 2.5, the path-tree respect to an arbitrary vertex
In order to complete the proof, we will divide four subcases as follows:
Let u is a 4 degree vertex of G.
, and thus
It is clear that the number of 3 degree vertex of path-tree ( ) graphs 1 2 3 , , G G G and 4 G (see Figure 2 )
and the path-tree respect to the 3 degree vertex u is ( ) ( ) 
Sufficient and Necessary Condition for Matching Equivalence of Graphs
In this section, the sufficient and necessary condition for matching equivalence of graphs with the maximum matching root less than or equal to 2 is determined. Firstly, we give some lemmas as follows:
Lemma 3.1. [7] Let G be a connected graph and 3  4  2  1  2  3  4 , , Now, by using mathematical induction to prove (13) . Firstly, By (8) Ω . According to Lemma 3.4, we get that G can be represented as a linear combination of paths. Next, without loss of generality, assume that G can be represented as D and some paths.
